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Cloning and Sequencing for ISSR Spedfic Fragments in 
Cytoplasmic Male Sterile, Maintainer and Restorer 
Lines of Ramie ( Boehmeria nivea) 
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(1 Laboratory of Plant Improvement and Utilization, Yunnan University, Kunming 650091, China; 
2 Nujiang Food and Drug Administration, Nujiang 673100, China) 


Abstract: The polymorphic analysis of mtDNA from ramie cytoplasmic male sterile (MS), maintainer (M) and restorer 
(R) lines (three lines) were performed by using ISSR technique . Thirty-eight ISSR primers were used for testing mtDNA 
polymorphism and different amplified bands were observed in six primers in ramie“ three lines", these specific bands were 
cloned and sequenced . Among those bands, the fragment 21-MS (GenBank accession number: EU122345) had 956 bp in 
total length and a 525 bp intact coding region that encoded a polypeptide consisting of 174 amino acids . Fragment 31- MR 
(GenBank accession number: EU122344) had 778 bp in total length and a 404 bp incompletely coding region that encoded 
a polypeptide consisting of 134 amino acids; this fragment had 71 %- 76% and 73 %- 77% of homology in nucleotide and 
amino acid sequences with lycopene beta-cyclase allozyme gene in many other plants . 

K ey words: Ramie ( Boehmeria nivea) ; Mitochondrial DNA; Inter-simple sequence repeats (ISSR) ; Lycopene beta-cy- 
clase allozyme (Lyc-b) ; Cytoplasmic male sterile line 
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Table 1 ISSR primers used in this study 


Primer Sequence 

ISSR-1 - (GCT) (AGT) (GCT)(CA)s-3 
ISSR-2 - (AGC) (ACT) (AGC) (GT);-3 
ISSR-3 - (AGT) (GCT) (AGT) (GA) 7-3 
ISSR-4 -G(CA) 4C-3 

ISSR-5 - (CT )g (AG) G-3 

ISSR-6 - (CT )g (AG)C-3 

ISSR-7 -CCC( GT ) 5-3 

ISSR-8 -G( GC) G(GT),-3 

ISSR- 10 -GC( AT) (GA )ç G-3 

ISSR-11 -CCA( GAG )4-3 

ISSR- 12 -GCG( AC), A-3 

ISSR-13 -( TAT)s-3 

ISSR-14 -(6GC)s-3 

ISSR-15 -(AGC)s-3 

ISSR-16 -(ACTG),-3 

ISSR-18 -(TGCA),-3 

ISSR-19 - (GGGGT) 3-3 

ISSR-20 -( AT)g T-3 

ISSR-21 -(CA)g (AG) T-3 


SA QA CA CA QA QA tuU ta a ACA CA CA CA CA CA 


Primer Sequence 

ISSR-22 (CT) s T-3 
ISSR-23 '-(CD)g (AG) G-3 
ISSR-24 ”-CGCC( GA) 5-3 
ISSR-25 ’- (GGGGT) ; -3 
ISSR-26 '-(GA)g (CT) G-3 
ISSR-27 '- (AT) C-3 
ISSR-28 ’-(GT)g (CT)C-3 
ISSR-29 ’-( CT). (AG) C-3 
ISSR-30 ' -(GAA)s-3 
ISSR-31 '"-(AG)g CG-3 
ISSR-32 '-CCA(GAQG),-3 
ISSR-33 '-GGA(GTG),-3 
ISSR-34 '-CCA(GIG),-3 
ISSR-35 '-(TG)g (AG) G-3 
ISSR-36 '" -GCGCATATG( GACA), GC-3 
ISSR-37 '-(GGAT)s-3 
ISSR-38 '-( GATA )4-3 
ISSR-39 ^ -(CAG)s-3 
ISSR-40 /-(GGAGA)4-3 


Un CA (A un tn (A (A tn tn tn tn tn nun unt tA tA tA 
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Reading Frame, ORF) [] [] O0 D ORF Finder ( http:48w- 
w. ncbi. nlm. nih. go®projet&0f) 700 000 (D ORF); 
[][] GenBank, [] BLAST[] [] (http:@®vw. ncbi. nim. nih .go€9 
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199600] 0 0000 0 mtDNA D OD. ROD. , 
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IssH-21 


bp 
HAKI 
MXX) 
2000 
LX 
LOCO 
t 
AX) 
250 


LOO 


3000 
2000 
1506 
OO 
750 
506 
250) 
1 (ith 


hp hp 


SO! an E 
AXX) ADMI 
2000 200i 
154 (200 


LoOQO 
T3 
Mx 
250 
Lon 


pon 
TH] 
MM) 
254) 
Tn 














2 Dm 




















Fig .2 
M.DI250* DNA [] 
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Fig.1 Electrophoresis of ramie mtDNAs on agarose gel 
M: A DNA@Hind Ill DNA [] ; 1: $8370 (0 ys 
2: G813-X, (DD: 3: 000 (DD D) 
M: A DNA@Hind lll DNA Marker; 1: SS370 (Male sterile); 





































































































2: GSI3-X, (Maintainer) ; 3: Xi Ye-Qing (Restorer) 


UJU UU mpNADDDnDODO.UBUDUD 
HB: H H 
2.2 OU" 00” mtDNA |] ] I III D 
HHB Se TEB H H. Ro t P tB n n B 
HIH PBB Bi s HPH: Mi E 
UIUUUDUDUDUUDUDUU IUUUUUUO 
H « Oa a lupa 
HOHOHUOYUUUUUUUUEE X 2D 
2.3 ISSROOUOUOUUUUUOD 
HOUOUUOY BSR2ILLT T D D D D C] 


I53H-2U 











[] ISSR-PCR 




















ISSR-PCR amplification of mtDNAs in ramie male sterile, maintainer and restorer lines 


1.88370; 2.GS13-X,; 3. [1] 00; 
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M . DL250* DNA Marker; 1 . SS370 (male sterility); 2 .GS13-X, (maintainer) ; 


3 . Xi Ye-Qing (restorer); White arrows mark the polymorphic bands 
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HOUUUUU 1000bPH UU (UU Uu: 
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Recombination detection of specific fragments from mtDNA of ramie male sterile, maintainer and restorer lines 


1 .21-MS; 2 . 23-MS; 3 .23-MOROI ; 4 .23-M@RO2: 5 . 31-MÓR ; 6 .35-MS; 7 . 35- MR 


Fig .3 
M . D2000 DNA] OOO: 
M: D2000 DNA Marker; 1 .21-MS; 2 . 23-MS; 3 .23-M@ROI; 4 . 23-M@R02; 5 .31-M@R; 6 . 35-MS ; 7 .35-M@R 


21-MS sequence 


[CACACACACACACACAAT|AATATCACCTATATTAGTACTCATTCTCTCTTTGCCACACCCAAAAGCTCTAAAATGTOCCT 
CTCTCAACCCTTCTCTGTCTCTTTTIGCCTITAGTACTATTAACCACCCAATACACAGTAAGCCCACATAGCGGTTTCACT 
ATTATAAATACTCTCATTATTATTATAAAGTTCTCACATATAGGCACACATTTTTTTTTTCCTTTCAAAGTTIATGEATTT 

ORF-N D F 
TGGAGTGGTGGGTTTGGATCACCATCATCACCATCATCATGGATTGGGAATTTCTTCTICTTCCTCTICTTICTICGGCCG 
G V V G L D H H H H H HH G L G 155 555555» AG 
GTTTTGGTCCCAACACTGTGATATCTICTICTICTIGCTCAGATCCTGAGACCAAGCAGAGAACATTATACGGATCTGGG 
Se PTW S 8B oe Sb ee ech ik ve oo fe 
CTGTGCTGTAACAACAACAACAACAATAATAATAACAATAACAACAATAGCGACGTTATAAAGCAAGAGAGATCTGCAGG 
LCCNNNNNNNWNNNWNNNNSDVIKQERSAG 
CTCGGGTCTCGAGGAGTATTOGAGGAGCTCC A&GGTCGCCAAGGCCAGTGGTTGTGGCGTCGTTGTTGTTGATGACGATG 





o G L E E Y WY R 5 5 K V AE AS GÜ G Y VY Y V D D D D 
ATTTCTCATCGGCCTGCAAAGGAATGATGTTTCAGCAGAGGAAC AGTCACAACACTTTGCTGAGATCTAATTCCAAC ACT 
FSSACEGHEFQQAQEASHATLER S A 5 FT 
GCTAGTACCACTGCTTCCACTACCACTCTCAGCTTCTTGGACAATGAGCAACACTATAACCAACAGAGCOCAOCCAAATGCT 

As 1 1 AS T I FL 5 F L b N E Q H Y N Q Q Š H Ñ BE L 


CAGCTTCTCTACTTCTGCTTCTIC AGAGGCTCATAACATCGCTACATTGCCTTACTTTCCCAGTG 


SF ST SHE ST Seen 


CTTACGCCGGTAGAAATACAGGGTAATATATGTTGTCATACAAAGTTGAAGTTTTTAGCTTTICATTTTTGGGTIGGTTG 
TTTGCATGGAGAGAATGGCTGGGTGCTITAGTGGGTTTTGCTTTTTAGTTAGTGTGAGACTGIGIGIGIGIGIGIG, 


04 güupnugugupnudarmsgnuüupnnpnnpogenpDnnadu nud 
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Fig.4 Nucleotide sequence of specific fragment 21-MS from ramie male sterile line and the amino acid sequence encoded by its ORF 


Long gray frame shows the primer sequence; short gray frame shows the start codon and stop codon; 


gray shade shows the ORF deduced amino acid sequence 


710 u 0 O0 ü D0 0 


31-M/R sequence 


: TCACATCATAAAAATCTCTCCTTITCAGAGTOCTCAAAAGCOCTTIGITICTITGITICTITC 

| CATTAGCCTCTCCGATGTTTGGGTATCTAAAATGCTATATTCTCTGGTAAGTCCTCAACTTAATTACTCTTCCTAGCAGT 

| ATTAGTTTTTGCCGTGAAGAATTTTTTTTGTTTGTTTTGATTTCTGCTAAATTTTGCCTCTTCTAGGTGAAAAGTAAGTT 

| CCTTTACATGACCATGAGCCCARAGACCCGTOCATOGAATTGATTTTCTGAGAATCAGAATCOGAATCATTGGAAATTTG 

AGGTTACCCAGATAGGATTTTGCAGAGATATOGCCGACCCAGATTAGGATTTC C|KTGIATACTIT ACTCAAAACACAC AA 
ORF-E D T L L K T E N 


| CAAGCTTGAATTTTTGCACCCACTICATGCGTICTCGGAGAAATTGAGCAATTCAAACCCATOGAGGTTTCAAGAGCTTA 
E L E FL HP L Hü EF SEE SH S HR P S RE QEL R 


| GGTTTGGACTGAAAAAGTCTCACATGAACTTOGGCAGGACTTCTTGTGTCAGGGCTAGTAGTACTAGTAGTAGTGCTCTT 
FGLILEES HENLGETSc¢VREAS STS S S AL 
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CTIGAGCTIGTGCCTGAGACCAAAAAGGAGAATCTTIGATTTIGAGCTICCCTIGTATGACCCGTCGAAGGGCCTCGTCG | 640 
ILELVYPETEEKEERLDFELPLYDFPSECGLYVYV 
| TGACCTTGCGGTCGTTGGTGGCGGTCCTGCGOGGCTCGCTGTTGCTCAGCAAGTCTOGGAGGOGGGGCTATCGGTGTGCT | 720 
DLAVVGGGPAGLAVAQOQVSEAGLSVCS 


COGTTGACCCGTCCCCCAAGCTGATTTGGCCCAACAATT, 


778 
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Fig .5 Nucleotide sequence of specific fragment 31-M@R from ramie maintainer and restorer 


lines and the amino acid sequence encoded by its ORF 


Long gray frame shows the primer sequence; short gray frame shows the start codon; 


gray shade shows the ORF deduced amino acid sequence 


O0 O 21-MS[] [] (GenBank [] O O : EUI22345) 
O0 O 956bp, A+ TO OU 57.859e[] H1 D] DU. D] D]. l) 
525bp [| JU JU (u ORF, [O O 233 bpi 757 
bpUU). O00 174007000 (u 4)U 

OO 31-MAR [E] [] (GenBank [] 0 [] : EUI2344) 
O0 O 778bp, A+TO OU 55.149e[] D D [1 D]. 0 
[|] 404 bp[] [D] HL HL D D E]. (OU 375 bpi 777 bp 
HU). Bag B40U000 XJ 5) 

BLAST[][] UDU, 21-MSEEL ED D HEU DUE UO. U 
oRF[] [] UH u Bü ü BU D 7D UO D U 7E 7I C] U. DU. D 
50%, HUH UUUUUU «537) JU UL 
0 0o3-MRO0DO00O000 (0 365 p 
[| 773bp[] O, O 40 bp) O O U € Citrus sinen- 
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OO O [D] € Citrus unshiu, AY166796 )[] I] UO OU 
( Carica papaya, DQ415894 )[] O [J 
tabacum, X81787) 000000000 a B-U lÚ 
[] (lycopene beta-cyclase allozyme, Lyc-b) [] [] U 
OUUU 2%0 76% 000 (u 2); Ú 
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( Nicotiana 
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0 Ly-brn III 739 [) 77%] l! 
Uu (2, u óD 
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Table 2 Homology of nucleotide and deduced amino acid sequences 
of specific fragment 31-MÓR from ramie maintainer and restorer 


lines with Lyc-b gene from other plants 


Homology in nucleotide Homology in amino 
Taxon 


sequence ( % ) acid sequence (% ) 


Citrus sinensis 76 75 

Citrus unshiu 75 75 

Vitis vinifera 75 TI 

Carica papaya 74 73 

Nicotiana tabacum 71 74 
3 UU 


EES H: iH hH B B: EE 
HUDDUDJUDBDUDDUH BD, CMSOUOUUUUUO 
HB PPP DS Bi UH B: Baso 
HOUUUU CSI UD UU ATP 


6[] Dügmg:amnunpnaupnpna*nu"ssspnppnupnnauagudtu 711 


31-H/R 

Ci truas sinensis 
Citrus unszhiu 
Carica papara 
Fitiz vinifera 
Nicotiana tabacu 
Consensus 


31-ER 

Citrus sinensis 
Citrus unshiu 
Carica papara 
Vitis vinifera 
Nicotiana tabacu 
Consensus 
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LIFE LPETDPSKGLVVDLAVVGCCP AGLAVAQQVS. Vu MCLSV SIDPSPKLIWMPHNIGV, h 131 

FE IEKE WBF ELE IDPSKGLVVDLAVV GLCP ALA VARG V SALS V 2I 0 aM ET y GY 132 
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Fig .6 Homology of amino acid sequence deduced from OFR of specific fragment 31-M@R from 


























ramie maintainer and restorer lines with that of Lyc-b gene from other plants . 


Black shades mean 100% similarity; gray shades mean 75% similarity 
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